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[Abstract] Objective To investigate the effect of vancomycin combined with polymyxin B on the viability of human re-
nal tubular epithelial cells (HK2). Methods We developed and validated a physiologically based pharmacokinetic model (PB-
PK) of polymyxin B (PMB). Tissue distribution of vancomycin (VAN) and PMB in the renal tubule and kidney was predicted
based on the PBPK model. The effects of VAN and/or PMB [low dose VAN group (0.5 mg/mL), high dose VAN group (2 mg/
mL), PMB group (50 pg/mL), low dose VAN + PMB group, high dose VAN + PMB group] on the vitality of HK2 cells and mi-

tochondrial superoxide production were detected by XTT assay. The production of mitochondrial superoxide in HK2 cells was
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detected by MitoSox. Results The PBPK model of PMB in human was established and validated. The ratio of predicted PK pa-
rameters and the observed PK parameters was in the range of 0.8~1. 2. It was predicted that the concentration of PMB in the
kidney and renal tubules was higher than that in plasma, and the concentration in renal tubules was about 10 times higher than
that in plasma. T, of PMB in kidney and renal tubules were significantly delayed. The T, in renal tubules was about 5.3 h,
and the duration of concentration higher than 50 pg/mL in renal tubules was 8.5 h. The results of cell viability assay showed
that the inhibition rates of cell proliferation in low dose VAN group, high dose VAN group, PMB group, low dose VAN + PMB
group, high dose VAN + PMB group were 1.73%, 4.77%, 10.34%, 10.54%, 11.76% after 8 h, and 1.95%, 7.46%,
11.27%, 11.55%, and 16.49% after 24 h, respectively. Among them, only the high dose VAN + PMB group produced statis-
tically significant mitochondrial superoxide in HK2 cells. Conclusion The combination of VAN and PMB can increase the tox-
icity of renal tubules. In particular, high—-dose VAN (2.0 mg/mL) + PMB (50 pg/mL) can promote the production of mito-
chondrial superoxide in cells.

[Key words] physiologically based pharmacokinetic (PBPK) model; vancomycin (VAN) ; polymyxin B (PMB) ; tissue

distribution; nephrotoxicity
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